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~’he nat. u~-e () f l’:arth-Jupjter  - I’; arth Lrajectori(’s I..hzlt c:an
f] yby close to l:uropa is described and details of oppc)l-tunitj  es
wi th 1 aunchos from 2000 through 2003 arc presented. l?] ights of
four years durati on are possibl e with type 1 trajectc)ri es (cent ral
anc~] e 1 ess that 180 degrees) both outbound and return. But. these
go around Jupiter i n the opposite direct ion to the moti cjn of the
moons. 1’o f 1 y around Jupiter i n the same di recti c)n as Europa
requi res type 2 trajectory es both c)utbound and return.

The f i gure be] ow show the key parameter fc)r se] ecting tile Europa
t-. rajectories, name] y the perijovc? iii stance at Jupiter for nine
and tcn year f] i ghts whj ch have nlj ni mum 1 aunch requi rement.s and
mi ni mum return speeds at Earth. Europa orbits at 9.4 RJ and it
is seen that 1 aunches to reach Europa on these trajectories can
on] y occur on ten year f 1 ights. from 2001 (just bare] y possib] e)
through 2009. Fc)r the study resul t-s presented here the peri apse
al titude at Europa has been set at 50 km. and targeti rlq at Europa
i s varied by changing the targeting (}3) p] ane angl e.

l’he f 1 yby speed at Europa varies from 8 to 10 knl/sec al~d at 50
km. periapse altitude there occurs a bend c)f about 5 degrees.
This effect must be uti 1 i zed in the trajectory or el se corrected
by an impul se so that the trajectory returns t.c) Narth . As a
result of this and the s] jght out of ecl jptic: posjl ions of
~Jupite. r, Europa, and the spacecraft. t.here are. siqni fi cant
variations ~n the impu]ses needed c1 ose to Jupi t.er as a fu]lct j on
c)f t.hc target p) ane angl e to yi e] c1 both the chosen Europa f’] yby
and the Earth return trajectory.

Final 1 y the 1 aunch energy (C:3) of these trajectories at 88 t.o 90
km~/sec~ i.s too hi gh for 1 aunch with the Dc] ta 1 I (“/924 ) system.
E1’hus a two year Harth gravity assi st.. with an Earth flyby at. 300
km. al titude has been i ntroduced. l’he 1 aunch energy is thus
reduced to 28 to 30 kn~~/sec2 , but wi th an impul se of a}>out.  700
n~/scc. , and the f] ight, time i s IIOW about. two nlo~]tlls over 12
years.
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*II}le work descr jhed j n t.}li s abstract was carried oui at the Jet
I’ropu] sion l,aborat.ory, ca] i f’ornia lnsti t utc of Tcc:h]lo] ogy, under
c:ontract wj t. h the Nati onal Aeronauti cs ar~d Space Admj l~i st rat. i c]n.


